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in^ofl afl^^l, ^^7>^ ^1171, #nfl^-ofl ^A>^#, n^Jl ^ 

1^*1^ #nfl-8-^3f ^ ^nfl-g-oB^- ^^ji, ^7}^ ^ 7 ]^ ^7}^ 

£ 1 
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<£5-^l-g- ^^^l *\}2, m y o Vt S {SYSTEM AND METHOD FOR 

FORMING A MEMBRANE ELECTRODE ASSEMBLY FOR FUEL CELLS} 

<2> 51 2 ^ 51 3^ £ -^HH ^ <Sfi*l*l-g- ^^tMI *fl2 *1 

<3> <£S^l-g- ^^-^-^^-^ (membrane electrode assembly, MEA)-2] 

^ *3^Rr M ^>^1 o] trf . ^S^S] cF^xlxl ji^-x} 

xlsfl^nl-^- ^ o.^. ^efl -g-^- « S^^l^ 5^31, o]^ ^llajo S ^ 

^^^lef ^^r. ^( anode) -=11 ^ ^ Hl^r ^im^l ^g-^H 
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^q-^nfl #6flA1 *V-g-§M ^o]^o] ^^H, ^(cathode) ^1^1^ 

#1§l(^rS, Pt 5£^r Pt/Ru)^ ^ #1tl(^S, Pt)# W 

<5> ^^^l* y o V^o_ S ^ ^fll"^ 2 S S ^T=^ yj-O]^ 

(binder) M , ne|jL lE^r <U:i2# Tfll^ -g-nfl (solvent )■& -&^H ^ 
(paste)^r *HS*>JL ol# ^(carbon clothHM- ?r^ 3)1°H (carbon paperH 

o]^*t « 0 V«^ <^o] ^ S^^o]l Sfl^c?}^ ^^-S., ^^51 ?^ ^o]i4 ^ 
5flol^oll ^nfl^^c] nfl S^ofl ^<H«t tMI^. £:3L5M 7}^ ^AS 

^°1 ^ ^1^1 ^^4. a*, °1*1 ^1 3i 

S-^^-ofl o]^o. S <g -g-3j-^C> §V7l ufl^-ofl ^sfl ^ ^ 0137 

<6> n^JL ^q-^-^^-^111- U o V ^^-S. #^#^^f H£S ^xrAj Hj-Olc) 

#*J, 35] JL 1- Sfe ^SlrTll -g-nfl# ^q- ^(paste)^ D Jf3I °1# 

#5/$ ^sfl^^ s^l ia?l H^ 1 ^ ^ is.^§} 

SLg., 3flB^( patterning)^ -fr^JL rfl^ ^Aj-ofl ^ o]x] n> > ^ ^ofl 
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(swelling) ^JSH 5"^* £71 ^3}-^ $ o^b} 

<7> 9]$] wJ-tfjAS.^ #^fl#^^- 315/$ V}o]tf ^-^J, ZLS]J1 

# 3^ ItS-i-Tll -g-nfl# (slurry) 4- i£e|^ 

(spray)!- 6 l-§-*r^ 7l*H 3H>1r(gas diffusion layer) SE^r 31^-7} ^sfl^Hl 

HSS ^H.^ h>*1d| l-^ 1 ?}^: 4- ^^71^ ^^(electrostatic 

attraction forced ol-g-*H U^*r^ £-3 «o v ^°l ^H^^- 9-M . °) 

Sl*l «o V ^#^r 7}x\] ^% 2^ 31 ^7 r ^Sfl ^ ^ 3.t&6\] Mj-ul-o} #nfl## ^ 

<8> n&1M-, ^ ^Sl ^ H^iLS -g-nfl-i- A>^-§>71 Ttfl^-ofl ^nfl 

s S S ^xrAj §1-711 ^ $1^1^ ^ ^ S^§>3lJl 

7j o. tq-o] ^^^51^1 ^QJ^- S^nKg- <£ 7 1 ^ ^1^^ SiuL, ^ ^ 

iLCf ^nfl sx^s yj-O)^ ^-^^ ^^^711 ^^l <H B\ £ 

<9> ffr^-l, ol^*V ^Efl7l##Sl ^1^#^ ^4^^ #nfl^-olj^ JH^p^l 
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I« *1 ^ 7l#*} -«] 

<io> #7l w>sq- ^ ^fl^^a- Sfl^§>7l ^sfl #o.s 

#*1^ ^ 51* 6 >M^ 2.^-7} ^sfl^s] (swelling) €#* 

SflS] xflS #nfl-g-ofl 6fl ^7]-^ ^1171, #^^-ofl «-A]-- 

^ ^nfl-g-^ ofl^^-H, ^7}^ ^y]^ ^7}^ i^W. °o^t # 

ufl-g-ofl «-A>^#^ #71 #nH-g-ofl ofl1#*H ^1*11 oflt^ ^ ^nfl-g-ofljz}- #7] 
#^7>>i c|^7H ^1 §11 afl<i^ ^"¥71-^1- #71 ^ ^nfl-g- 

•^4 ^ ^^^4. #*fl-§-^ ^>-#^ #71 ^nfl-g-^ <m^# 

*H SlSfl <*fl1€ ^ ^nfl-g^^ #71 ^7>i 6J^7H ^7>i 

<12> #71 oim#^ir, #7l ^nfl-g-^ #7l o.^- ^pfl-g-ofl ^- zj- 

4 0.6*BP ifl^l 0.95*BP (^H, BP^r # nfl -g- on -g-nflo] ^)o} An S 7 ].<g 
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<13> #7l #nfl^-ojj ^11^1^, ^nfl-g-oB^ ^ll^Kr <£^- ^nfl-g-oj} ^<g 7 j 

<14> #7l Q^r ^ D ll-§-^ ^1171^, #7l <#^- #nfl-g-ofl^- 0.6*BP vfl^l 0.95*BP 

<15> #7l -g-^- ^fl-g-^ ^<g7l^, #7l ^ ^nfl-g-ofl^- o.6*BP ifl*l 0.95*BP 

(^7H, BP^r #nfl-g-^^] -g-tiflo] § fe ^)o] ^t= S 7 ^^V ^ olcf. 
<16> #7l ^ ^nfl-g-ofl Jg.^^ #7] ^-q- ^nfl-g-o!] Jg.#i^£. JEtflS. ^nfl 

71 3j-^-7>i7> f r °g€ Sa^-. 

<17> #7] #^7>^ o,1^7l^ #71 #^7^# #71 ^ ^nfl-g-ofl « # 7 j _g_^- 

<18> #71 #^7^ir o} = ^-(Ar), M(He), ^(N 2 ) S^r ^7]^ ^ $1^. 

<19> £ ^^^1 ^S^l-g- ^q-^^^-^l^l «o Vl ^, ^ # 

711; ^71 ^11€ #^7>i# °l-g-*H, <£q- ^pfl-g-oj} £.#^0. ^<*| A o > 7l ^ 

t€ ^fl-g-^ £r^}fe ^1; ^ #71 oflt^ #^7^# °l-g-*M, ^ 

#^-g-6n w. A j.^ § o_ |§H #7l o,l ^ Si o.^ fl^-oflo g-A}^ rf7ll# 
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A. 

<21> #7l ^ ^nfl^-ofl^- o}l<g§Kr ^ElMHH, ^-71 <£q- ^nfl-g-oH^ 0.6*BP 

*1 0.95*BP (<^7H, BP^r #nfl-g-^ -g-nfl ^ #^ ^rSLS. 7}<*^ ^ . 

<22> 4 V 7l ^ ^nfl^-<2fl^- oi]^^ ttTlHH, 4>7l ^ ^nfl-g-^ 0.6*BP ifl 

*1 0.95*BP (^7^, BP^r ^nfl-g-ofl^ ^)o^ A £S ^ 91^. 

<23> #7] ^7}^ ^11^ ^HH, ^7} ^7}^ ^7} #nfl-g-<5!} 

<24> ©l^, £ T^o] ^Jf^ f^S 

<26> ^^fl-§-^ ofl^#*l(10)*r #*1|-g-^ 7\%%7}(ll)9\ ^nfl-g-ofl 

•8-71(15)5.^ <#^r ^n-^^ ^ °m ^m*n «^ 

4. 
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^W. neiM- ^nfl-g-oji ^^^ 1(10 )^ ^p^ofl^ -g-q- ^nfl-g-on^ =.^3 

<28> ^ ^^71(13)^ <S^- ^nfl-g-ofl *HV-g-7l(iiHi x^vsqo] 

^ #*fl-g-^* ^KpreheaOW. ^nfl-g-oj]^ ^.^ofl ^tg- 

«.a>^ <#q- ipfl^o] -g-oflo]^ <gs^xlo] ^q-^^jo] <£q-( cathode)^: 

<29> ^ ^11 -8-^1 ^1^71(17)^ ^ ^fl-g^ ^^--§-71(15)^1 *l#5q<H 5U^r 

^ -§-<*} ^S^i^l^ ^^^l^l -g-^"( anode )^§: ^^^7] 

< 30 > #^-8-^1 ^1171(13)^- #^-g-^ afll7lU7)*r « ^ °fl 

<31> ^ #^-8-^ ^1^7l(13)5f ^ ^nfl-g-ofl ofl«g7l(17)^ ^nfl^-ofl^ 

^ ^nfl-g-oflo} -g-nfl°] gi^ ^(boiling point) iL^ ^ £r51S- ^ ^nfl-g-ofl 

7]) &SLV\, Ihs^Tfl -g-nflj^ nfl^, °\)&^r, n-HStf, ol^ S |6 e v 
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9} -g-^t ^fl^l ^1171(17)^ ^nfl^-<2fl^ -g-nflo} ^ (BPj Boiling Point )3 

60% ^1 95% ^£ ^, 0.6*BP xflxl 0.95*BP ^£ ^ ^ S ^ 

nfl-g-ofl^ 71-1^- ^ ^nfl-g-oflo] 0.6*BP Jit} ^ ^5LS ^lE!^ ^-Mtt 

^11 *r 0.95*BP Jix} ^-8r 7l-l£]ir ^-Mtt 

<32> <#^t ^171(13)^1 2] §11 ^ ^nfl^-olj^ <£^- ^nfl-g-ofl 

<33> ^7}^ 71(33) tt ^7}^ X\ ^--§-71(31)*^ 7\^-S\o] ol^ ^^7}-i# 

¥^171 71 7>io]^ ; ofl^- s-o], o>5^( Ar)i ^(He), ^(N 2 ) ^ ^7l<H 

< 34 > 3]-^7>i ^1171(33)^, ^71-^71- ^A}*} ^A]6fl ^nfl-g-^^ _g. n ]| # 7 J SH 2] 

, 3^71-i ^1^71(33)^ ^nfl-g-oflo^ ^(BP, boiling poin 

t)^l H0%ofl Sfl^Kr ^ , 1.1*BP^ £r5L o]<#£.g, 3>^7>^# i^f ^ $1 

Cf. ^i7l- ^71-i 6fl<g 71 C33)«fl 3*fl *j Jit} fe^ 7> 

15171 *fl£-°fl, ^7}.^^ o} sfl ^nfl-g-ofl _g.nfl 7 }- 7 j ;f ^fl^o] 31^-7} 
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<35> ^7}^ <m 171 (33)^1 S]*fl ofl«t€ 3)"^7>i^ ^ #nfl-g-6!j ^Afi^Q 

9)2f ^ ^fl-g-^J £-A}^#(21)jg. q-zi- ^^tq-. 
<36> ofl-1- , #*fl-g-^ ^1^71(13), #^-g-6fl ^171(17), HSlul 

^7]-^ ^1^71(31)^ ofl eg 7 | ^ ^ ol^ 

< 37 > ^nfl^-<2fl «-A>^§(19)^-, ^ ^1^71(13)^1 S)Sfl <H|1€ 

^ ^nfl-g-^n^ ^-^-7>-h ^1171(31)^1 Sl^fl ^7}^ 

<38> ^ ^>^#(21)^r, ^ #nfl-g-6n ^^71(17)^1 5]^ <*fl 

1^1 -g-^- ^¥7f^ ^1171(31)^1 ^Sfl ^11^ 3)"^7>i# ^^H, 

^*}^(21)°\] ^sfl ^-a>s] ^.q- ^nfl-g-ofl^, sflB} =^6] (pattern frame)(3) a> 
d H 5£^r ^«fl^^-(l)Sl ^ofl S^(coating)€^f. <# 

^ ^11€ ^Ml g^i^S. ^£]j7 infl-g-oflo] £-A}^ OJ2.*l, iLt\- 5 

1* ^llf^l ^€ *r $1* ^ d >^Sr Jl^-7> (swelling) ^ 

<4i> 51 2 ^ 51 3^ £ ^HHl ^tb ^S^l-g- *flS a] 
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^ ^(voltage, V) ^ Sp-fl (power, Watt) -^-§r ^52^0.^. il<*|^b jr^oj 

<42> 51 2 ^ E 3*IH, "•" ^ "A" # zieflH^r ^-ff-^E-C cur rent 

density, A/cnf)^- ^(watt/arf)^ Ji<*]^, "O" ^ "A" -H- <g^*t 

^EflS^r ^i^-^SL^ >g ^(cell voltage, V)S] iL^t}. ZL5}JL, 51 2 

"•" m "O" *r £ ^Al«m6fl <^ ^2: Al^ofl # 

nfl '9Ji3|S!(CCM > catalyst coated membrane) y o v ^ ^^^H 31 

« 0 >A]^ ^q-^^6)l njolE-loiq-. ^g, £ 3<*H, "•" ^ "O" 

M^o] ^Aloflofl o^*t ^2: Ali^afl o]§fl 7>i ^#(GDL, gas diffusion 

layer ^7} 3.^^. ^^$] ^^^H ^ $\°]i%°]5L, "A" ^ "A 

" ^ ^eflo] Al^^ofl 7 >^ S-^H^l ^7} 3.^^ 

<4 3 > ^a^^l^ ^^^H]^ ^^E^ #7H1 ^ ^ ^ # 

dh7> ^M-^r ^S^l^ Aj^o] ifAj-a 0]^ <gg\& uj-^r 51 2 ^ 51 3 
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<44 > Ji4 ^^*>^, ^ll 7^o.S. ^l^fl t ^nfl-g-^n ^ 

^1 ^7fl*Kr -S-^fl (solvent )7> ^7^o_5.^, JL^*} ^Sfl^K^ W.^ °J ) SEfe 7}-^ 
3HH§^ S^^l^r TiS^ #^^7>7> ^^4. tt)-^, -g-pflCsolven 

t)<*fl £]*r ^Bfl^nvom- 7 >i ^Htf^ ^^( S hrink) 3L#°l °-S-4 , 

Anfl-g-oflol ^^}7\) ^ ^<>14. -g-Pfl7V #4^1 ^5^- 

^ S^^j ^7]- -B-el^Xl ^Cf. 3L«t, ^nflojx}7l- Jl£-7 r ^^^iLf 

7>^ SHtiMl S^S^, #^^7} #<S] -fr^Aj (porosity )°1 ^Ji^M 

-§-^r°l ^7\^\7\] £131 3 14 ^°h V ^ ^^1^ ?A°M. 

<45> ^ #nfl-g-<5!] ^A>^§(19)^- ol^*l(25)oll ^^M, <>1^^1(25)^ «9= 

^ ^nfl^-ofl ^-A>^#(19)ol ^ ^|^oJjo jl«-7} TdSfl^^d) Aj-ofl ^Jl^ £ 

°l&|^r 01^*1(25)51 ^-g; fl«D, ©1^^1(25)^ Hefl ^ (frame) (23H 
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<46> 4^445., 44 444^ w.a>^#(21)^t <^44(29)4 ^444, o]^ 

^4(29)fe 44 ^nfl-g-ofl ^ A >-^(21)ol ^ ^nfl-g-oflo. ^^nT-Q) Aj- 

°il £-4^ ^ 4:si4 §1-4 °144 44^s -g-4 ^nfl-g-<*] &4^# 

(21)# °1^4?14. o]al«t 0 14^44 4^# 4*11, °l^J-4(29)^r Hefl9J(27)4 
444 ^ $14. 

<47> ojsl^ ol^xl(25,29)4 3}-^ 7l<^^€ HSn^Hl 4^11 *1H€ 4^ 

4, °1^|4 7l^^4 ssalf 444^1 <>m 4*344 4^ 44(^4^1 4 44 
4)^ °1^44 (23,29)4 444 44 4*14 4^ 9X^l °1^44 (23,25)44 4^ 
S 4*14 ^£ 44. 

<4 8 > 4 #^4 44<^H144, 44 444^ ^-4^#(19)4 ^4 444^ ^4 

^#(21)^1 32^ S 444^4 ^^Tr^ + Olufl, ^ #nfl-g-oB 

^-4^#d9)4 44 444^ &4^#(2l) # <>1- 4471- 444^4 M«m 
¥4 444 44°114 4¥4^4 4^44. 444, 44 -£-4^#(l9) 
4 44 444^ ^-4^#(2l) # ^i- §^ 7 i- ^nfl^-ojj^ ^.a>^ ^o> ) 

44fe 4444 4^4^4 4S£l4 4°14. °H 4*11 Jl4^4 44^-^ 

^1 ^-A> ^ iLtf ^*1 infl-g-ofl^ol tgAj^ ^ oji}. 
<49> olsl^ ^ #4-g-ofl «-Al-^(19) ^ -g-^- ^nfl-g-6B ^-#(21)01 ^ 

£r 4°J4^ s Sjl Bfloll ^fl *H4€ 4 &°_4, °1^4 7l^^4 ss.ns«# x-1^- 

431 oi^. ^js^ 4^44(^444 444)^ 44 4 44 444^ ^4^t 
(19,21)^1 iflJfofl z]-zj- ^Maj^ ^tr o|37 ot^. ^nfl-g-ofl ^^#(19,21) 
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2Rr ^JES ^til^t ^5L 
<50> ^H^- 1 ^ , *|| ^ §>H.^1<^^- iSB^l^f S 

^°1 #*Rr ^-°>3l ^#5} *1^* ^oflTfl -g^l^l 

<5i> ^>7h ^1^^1(25,29)^ ^H§Kr ^ ^ #ofl 

-8-3) ^>^#(19, 21)^1 s)-^ ^H-O^^ sj-i^o] -fr^o.^ o]s^^ ^ 

<52> £ ^Aloflofl ^ cgaxlxl-g- ^q-^^-^fl «<H^ #7l 

<53> ^ ^^1 ^Aloflofl o]^ xflS « 0 Vl ^, ^fl-g-^ if§}r ^711 Si- , 

«-A}§]-^ cfTll, ^71 afll^ ^7^# ^ ^ c fl-§-^ ^7}i^ 

<54> olnfl, Aj-7] iu^-cm ^-A>§>^ ^711^1- ^71 ^ ^nfl-g-oflo. 

*r ^Tim StflS. ^*3€ ^ Si^, ^71 <£q- ^nfl-g-ofl^. «-A>§}-^ T^^l « 4>7l 
^ #^-§-^4 &*}^S= rfTll # -r^Sl^r ^«?> #7l ^ #nfl^-ofl 
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<56> o] t$x\]x\ ^ ^Jf^ ^^^oflA] A>-g-5]^ S^-W^ -8-<H ^ ^ 

^7\^7\ *im€ ^Ml S-^>^#s ^^^-^i, iLi} ^^*!: 

*§^€ *r $1* ^ Jl^-7> ^sfl^^ (swelling) € 
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[^T L * 1] 

o^^ ^7>i ofl ^71; 
^71 ^fl-g-<2fl 6fl<g^6fl ^ *\)<*^ cg=L ^nfl^ofl^ ^ 7 j ^^7>i ofl <g 

^"71 #T2fl-g-ofl 6fl<g^6fl o]^ oflo|^ o.^- ^nfl^ofl^ ^ 7 j ^^7>i o}j 1 

2t 0.6*BP tfl^l 0.95*BP (<H7H, BP^r ^1^- 0 ^ -g-uflo] ^)o^ 7 j-<g 

[3^*J- 3] 
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1^*8" 4] 

A o V 7l ^ ^nfl-g-^ <m«g7l^, #7l <#q- ^nfl-g-ofl^- 0.6*BP tfl*l 0.95*BP 
5] 

#7l -g-^- ^nfl^-on ^jcgyj-^ ^. 7l _g_q. ^nfl-g-ol]^- 0.6*BP vfl*l 0.95*BP 
1^*8" 6] 

71- #*fl-g-^ ^A}^ ^o> M-x^Xl ^M-ofl^ #71 ^7>^7> -fr^^r ^ 
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13^8" 7] 
I^t 8] 

A o V 7l ^^7>i^ o>s^(Ar), €#(He), ^(N 2 ) 3^ ^71*1 aflS 
Ml 1 * 9] 
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10] 

*H9«cHl^ , 

711 ^ §>M"7> ^*j£|*r ^"71 ^nfl-g-oB ^ Aj- 7 ) ^ ^ nfl 

-g-ofl W-Al--^ # infl-g-ofl^ &A}^z\ o>q^^ «-Al--^ S ^ ^1-71 ^7\^7\ -ft- 

I^T 1 * HI 

*H9%MH , 

A o V 7l ^nfl^-ofl^- ofl^S}-^ ^TlHH, ft?) ^^-g-^^ 0.6*BP ^ 

*1 0.95*BP (^7l^| , BP^r ^nfl^-oflo^ -g-nflo] ^)o} 7 ><lS|ir <£S^1 

12] 

A J"7l ^ ^nfl-g-oflo. ofl^^ ^HH, c.^- ipfl^oflo. 0>6s|£Bp ^ 

*l 0.95*BP (^7l>| , BP^r ^nfl-g-oflo^ ^.nfl^ ^ xq)^ 7>l£l^ <£S^1 
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WW 13] 
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i] 



23— 




IO^j 13— 
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2] 





Anode : 0.4mg Pt/cm 2 




Cathode : 0.38mg Pt/cm 2 


— ▲ — - 

1 


^- §B«°|CCM 


— • — - 

1 


-o- iHdl ^MSCCM 




Watt/cm 2 



0.0 0.2 0.4 0.6 0.8 1.0 



Current density(A/cm 2 ) 
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3] 



Anode : 0.42mg Pt/cm 2 
Cathode : 0.45mg Pt/cm 2 
^- , iEH°| GDL-MEA 

, — o— li|E| £A[£! GDL-MEA 



1.0 -i 1 > 1 ■ 1 > 1 ■ 1 ■ 1 ■ r 




Current density(A/cm 2 ) 
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